Introduction
The adaptability of maize varieties to Finnish climatic conditions was first studied in the 1930'5. The most important results were published by A. I.
Virtanen. According to Virtanen the fresh weight of the best maize variety varied between 64 lO7 tons/ha, the average yield being 72.5 tons/ha (Virtanen 1938) . At this time silage maize was widely cultivated on private farms. Virtanen's data, obtained from 131 farms in 1937, summarizes the average fresh yield of maize at 41 tons/ha (Virtanen 1938) .
At the Plant Breeding Institute of Hankkija in Tammisto maize varieties have been studied since the early 1930'5. In 1953-54 the fresh yield of silage maize varieties varied between 36-80 tons/ha. The average fresh weight of varieties was 54 tons/ha. The dry matter percentage (DM %) was about 11.7-13.6 and the harvested yield about 7.5 tons DM/ha. In 1955 in Tammisto maize suffered from drought and the fresh yields reached only a level of [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] tons/ha. In 1957 -5B in Tammisto the yields were between 46-83 tons/ha (Ravantti 1956 (Ravantti , 1960 . In later research program the average dry matter yields of silage maize varieties varied between 5.4-6.8 tons/ha in 1965 -69 and between 5.3-10.6 tons/ha in 1973 -74 (Raininko 1970, Juuti and Raininko 1975) .
At the Agricultural Research Center in Tikkurila maize trials were carried out already in the 1930's but were interrupted during the war. In 1950 they
were resumed in connection with the FAO hybrid maize program. These trials were mainly carried out by the Dept, of Plant Husbandry in Tikkurila and three experimental stations in southern Finland. Yields varied widely in various years and were generally low (Yllö 1962) . In 1937 the variety tests showed a yield variation of 17.7-54.1 tons/ha the average yield of all varieties being 31.2 tons/ha. In 1950 In , 1952 In 53, 1956 and 1958 the trials failed more or less completely mainly because of cool growing seasons, early autumn frosts and the use of largely nonadapted varieties.
Maize variety trials in the 1950's and in the early 1960's showed that maize was an uncertain field crop under Finnish conditions. However, it was concluded that it can be grown with certain limitations in South Finland, principally on fertile, warm soils, where there is little danger of autumn frosts (Yllö 1962 Results and discussion Yields Under temperature conditions above average, as in 1975, 44 of the studied 280 varieties produced a matured grain. The seven best varieties showed approximate yield levels of 5.8-11.5 tons total dry matter (DM)/ha (Table 3) . Total protein yields varied between 580 and 940 kg/ha. The grain yields of the seven varieties varied between 3 279 kg/ha and 5 578 kg/ha. The total DM yields obtained in 1975 in Wiurila are similar to the Danishr esults (Pedersen 1975) . The fresh yields, dry matter yields and protein yields in 1977 equalled the ones obtained in 1976, although the growing conditions were even poorer than those in 1976 (Table 5 ). In 1978 ( .14 1.4 (Table 7) . This yield level is the same as reported by Virtanen (1938) in private farming in the thirties. However, the varieties were less developed but the weather conditions much more favorable at that time.
In 1976 -7B the average dry matter yield of 12 varieties was 6.2 tons/ha.
The nine best varieties did not differ statistically from each other. The yield level of 1976 -7B was 3.6 tons DM/ha lower than the yield level of seven varieties in 1975 revealing differences in growth conditions between the years.
The average protein yield of 580 kg/ha apparently very well represents the average protein producing ability of silage maize under Finnish growing conditions. The dry matter content of all varieties (15.8 %) as well as the contribution of ears to the total DM (9.3 %) reveals the very low level of maturity. All varieties ceased apical growth by the end of August. The average height of all varieties was 218 cm. The protein content of the ear yield was higher than that of the stem (Table 8) . As the dry mater yield of the ears was quite poor, the protein content of the ears plays an unimportant role in the total protein yield, especially in unfavorable seasons Temperature requirements in the developmental phases of maize
The average time for emergence of all varieties in 1976-78 was 15 days (Table 9 ). No differences could be found between the emergence times of the varieties. The temperature requirements for emergence, tasseling and silking were counted in three different ways (Table 9) . Corn heat units (CHU) appeared to be the most precise measure for emergence. The average day temperature during germination was 11°C, which is I.B°C lower than that (Brown 1975) . In several tests in Sweden the average time from seeding to emergence has been 14 days, which conforms with the results obtained in Finland (Äkerberg and Torssell 1959 The range in EDD during the three years was only 340 348°C.
Silking of all varieties started on the average 9-12 days after tasseling. The range between the varieties in 1976 was 100-107 days, in 1977 96-111 days, and in 1978 80-90 days. Again EDD seems to be the most precise way of temperature measurement (Table 9 ).
In variety tests stand height was measured once a week to study the developmental rhythm of silage maize. Plant height and temperature relations were tested with multiple regression. CHU appears to be the best indicator of plant height development of maize. The other characteristics increased the determination coefficient in the order DD, growing days and EDD. The direct correlation between plant height and temperature was as follows: Maize plant height development showed a very distinct sigmoid type growth curve as indicated in Figure 1 . The plant height levels represent equal temperature levels in three different heat unit systems. In Figure 2 Table 10 gives the occurrences of minimum autumn temperatures of 0 and -2°C in four locations in southern Finland. The line connecting these four locations is roughly the northern limit for tentative maize production in this country. The killing frost -2°C usually falls between September 28 and October 16. The 95 % confidence limits of the first fatal frost are between September 16 and October 16. Thus the frost free growing season for maize will roughly be from June 1 to September 16. Table 11 gives the distribution of the growing seasons of 16 years into DD-classes at the same four locations. The best early varieties available at present produce a mature grain crop at DD-sums of about 2 000 with no interfering late spring or early autumn frosts. This means that one can expect to harvest a mature grain yield twice in ten years.
If the condition for late milk stage silage yield is DD 1900 and the first fatal frost in the later part of September, one may expect a reasonable crop of this kind some six times in ten years in Finland. 22/9 11/9 17/9 27/9 %< 16/9-28/9 1/9-21/9 9/9-25/9 22/9-2/10 no particular experience of growing maize on the Aland islands it would seem that some areas, where sugarbeets are now grown particularly well, should also be well suited for maize.
Summarizing from Tables 1, 10 and 11 one may conclude that maize production in such extremely northerly areas as southern Finland is limited basically due to the occurrence of fatal low temperatures during the vegetative period, which otherwise would be long enough under normal years. This temperature deficit is particularly hazardous at the beginning of the growing season. In particular, resistance to occasional low temperatures should thus, be emphasized in maize breeding programs for extremely northern locations. 
